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Fig. 4 -Schematic drawing of an FEL on a straight section of a storage ring.
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Conclusions
We have briefly summarized the work under way in the field of the Compton type free electron lasers. It is very interesting to note that acceleration of relativistic elec trons produces the same phenomena as electronic transitions in atoms, molecules or solids : spontaneous emission and gain. It is also important to note that while FEL theory is quite simple, its development as well as experimental verification have been delayed by a traditional lack of interaction between machine physicists (who were working only on particle physics accelera tors) and laser physicists who were busy with their solid or gas amplifiers.
It is quite realistic to expect the field to develop very quickly during the eighties and to foresee FELs working from the millimeter range to the vacuum UV before 1990, with pulsed and electrostatic ac celerators in the far infrared and infrared, and with storage rings in the IR, visible and UV.
The possibility of reaching the soft X-ray or X-ray range with an FEL is a common question. We do not believe in such a possibility because the gain drops too quickly with the frequency and optical mir rors become very poor beyond 0.16 µm. With storage rings, one obtains the highest electron density feasible today (higher den sities with such machines cannot be reach ed because of the repulsive interaction bet ween electrons in the bunches) and no one has yet suggested a way to build any other kind of accelerator which could give ener gies of the order of 1 GeV with much higher electron densities.
Research on the Structure of Matter in Italy
Carlo Rizzuto. Rome (Chairman GNSM) 20 years Development and the National Group for the Structure of Matter (GNSM) -an over view of basic and applied research on the structure of matter in Italy (covering condensed mat ter, atomic and molecular physics) and how it has been developed by the GNSM.
The system of organizing research through national groups adopted by the National Research Council (CNR) has been very successful in various fields of physics (and engineering, see panel 1) and for Italy's Finalized Programmes on applied research. (It could even be applied on an in ternational basis in specific circumstances.) The GNSM Group was founded informally in 1962 when most of Italy's research in the field came under the National Research Council after an initial period of funding, through the late 50 s, by the National In stitute for Nuclear Physics (INFN 
Resources
The basic budget, allocated in about equal proportions by the CNR and the Ministry of Public Instruction (see Panel 2) for research expenses of GNSM in 1981 (excluding salaries but including over heads) was approximately 4.85 x 106 US$ of which roughy 3 x 106 US$ went to the Research Units, and 1.25 x 106 US$ to the Nuclear Physics is supported by an indepen dent institution, the National Institute for Nuclear Physics (INFN).
Panel 2
Starting from 1980, university research has been funded on a regular basis also from the Min. of Public Instruction. The Overall fun ding for all non-nuclear physics in university and CNR was, for 1981, approximately 3.75 x 106 US$ from MPI and 12.25 x 106 US$ from CNR, the allocation of the funds to the various subfields of physics being made by two con sulting committees (one for each) elected by all physicists. Nuclear physics is funded directly by the government and received in 1981, in cluding the international programmes, approxi mately 75 x 106 US$ of which approximately 33.3 x 106 US$ was for CERN. Laboratories, some 0.6 x 106 US$ having been obtained on special finalized program mes.
The total staff working directly in the Laboratories and Units is about 800 (in cluding researchers and technicians), while some 200 additional people are collabora ting and participating in GNSM's scientific exchanges. Averaged over all the people directly involved, this makes approximately 6 x 103 US$ per person (5 x 103 US$ in the universities and 12.5 x 103 US$ in the Laboratories).
The added budget for direct interven tions in support of scientific exchanges, meetings, training, schools and a little selected travelling to overseas meetings totalled in 1981, 0.19 x 106 US$.
Why a National Group
Now that the background has been esta blished, let me come to the main part of the information which I should like to convey : Why a National Group is necessary, and how it operates.
A detailed presentation of the scientific activity would be out of place in this paper, but a feeling of it can be obtained from the summary given in Panel 3 of the areas for development recommended in 1978 by the Group to the CNR.
It is not generally appreciated that in Ita ly, for various (and not always understan dable) reasons, it has not, until now, been possible to build and maintain laboratories of a size which could act as a cross fertiliz ing environment or "think tank". The maxi mum staff in each of the Units and Labora tories referred to previously is below 60. The few government laboratories and in dustry centres of greater size established in the "golden age" of the late 50 s or early 60 s have undergone a long and disabling cri sis. Italy has nothing comparable to Greno ble, Orsay, the Max-Planck institutes, Harwell, Rutherford, Eindhoven, Budapest, etc. 
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Universiteit van Amsterdam
The Department of Physics and Astronomy of the University of Amsterdam has an opening for the position of (Full)Professor (m/f) of theoretical physics.
The appointment candidate will belong to the staff of the Institute for Theoretical Physics of the University of Amsterdam, where at present research is being conducted in the fields of high energy-and particle physics, kinetic theory of gases and plasmas, and statistical physics of phase transi tions and critical phenomena. The principle functions of the professor to be nominated will be: • to perform, stimulate and supervise research in the field of statistical physics of many-body systems and the physics of condensed matter • to lecture for and to supervise the work of advanced undergraduate students and graduate students preparing a Ph-D-thesis in one of the above-mentioned subjects. An interest in cooperation with experimentalists will be positively acknowledged. In principle, the nominee will be appointed in the rank of Professor A. Salary from Dfl. 6,352,-to max. Dfl. 9,075,-per month (Dutch Civil Servants Code) but depending on age and experience nomination in a higher salary scale may be considered. Applications including a curriculum vitae, a list of publications and the names and addresses of a few referees, willing to provide information concerning personal and scientific qualifications. should be addressed before June 1, to the chairman of the Nomination Committee, Prof.Dr. J. Hijmans, Instituut voor Theoretische Fysica, Valckenierstraat 65, 1018 XE Amsterdam, The Netherlands. Tel. 020 -522 2749/2751. Please state vacancy reference number 5434. Those wishing to draw attention to potential candidates are also welcome to contact the Committee Chairman not later than June 1.
On the other hand, physics in the field of the structure of matter requires the prompt availability of theoretical and experimental know-how and a broad range of measuring facilities. Cross-exchange and joint efforts are the rule if anything competitive on an international level, or of practical interest, is to be done.
Moreover, at the beginning of the Group's activities, the total number of Units and related scientists working in this field, in Italy, was so small (below six and less than one hundred respectively), the possibility of interaction within Italy was almost non-existent. It was, therefore, necessary to make a special effort to enhance the interactions between resear chers in Italy and abroad, and to buy equip ment and start new research lines able to bridge the existing research fields in order to allow this interaction to start. This is done by ear-marking each year a part of each Unit's allowance for selected com mon actions and holding specialized meetings and schools on research and on experimental techniques where the resear chers, especially the youngest, can interact and learn to work together, independent of their home base. Foreign scientists of special capability and enthusiastic about teaching and establishing multiple contacts are most often invited. This way of proceeding by joining for ces, which was decided by the physicists working in the field in the early sixties, has resulted in the growth of a common natio nal programme which allows us to make use in a very effective way of the very limi ted financial and human resources available in Italy. The efficency is achieved by shar ing these resources, and by planning com plementary funding in various localities, promoting the continuous exchange of ex perience and joint activities between dif ferent Units and Laboratories. (Compared with France, the appropriations for staff and money for basic plus applied govern ment funded research in Italy are about a factor of ten lower.)
The Scientific Council of GNSM conti nues its efforts towards increasing the capability of its National Programme on the Structure of Matter, despite continuous difficulties generated by the central bureaucracy, which seems to appreciate very little the value of collaborative action between people working in different cities and institutions. Instead it makes con tinuous attempts to break down the coherence of the various activities, in order to have separate control of each Unit's (even each person's) activities.
The greatest difficulty in the manage ment of a large Group with differentiated programmes may lie in its growth : It is evi dent, for example, that it can become inef ficient to circulate scientific information among the present approximately 40 dif ferent locations, if this is done only through the members of the Scientific Council. Also, whereas at the beginning when the membership was below 20, the Council was a very good exchange medium, it is now too big to take detailed decisions. For these reasons, starting in 1976, to the "ver tical" structure which relates the Scientific Council to the Units and the Laboratories, a "horizontal" structure has been added, which is very informal and free of manage ment problems. This currently comprises seven research area sectors listed in the Table above to which both GNSM and non-GNSM people can contribute on an in formal basis, by organizing topical scien tific meetings, and by direct interaction. In some of these sectors (e.g. semiconduc tors or atomic and molecular physics) the participation is about 50% from outside GNSM (university and industry people, physical chemists, biologists, engineers, etc.). The creation of such sectorial ex changes has proved to be very useful ; the "matrix" has not turned out to be a "cage", but an efficient way of maximising the scientific exchange.
In the past few years we have also em barked on the building of much needed na tional facilities, and have started more organized collaborations with relevant foreign laboratories. The synchrotron radiation facility (PULS) in Frascati has been funded by the CNR on an extra 1981 budget ( 106 US$), while the pulsed neutron facility (LISONE) is now in a state of ad vanced planning with a funding appropria tion for its main equipment of again an extra 106 US$ in 1981. The pulsed neutron source will be complemented by agree ments with other nations with neutron facilities to allows reciprocal access. Both facilities will be managed through the newly founded Istituto di Struttura della Materia (in Frascati), which will be built while keeping in mind the need to allow other joint activities by researchers throughout Italy. We hope that this will open up the prospect of finally building a centre for the cross breeding of this area of physical research in Italy.
There are some major problems which have not been solved by the Group's pre sent structure :
a) The total budget is definitely below the minimum limit for initiating new activities or covering fields still with a very low activi ty in Italy (e.g. metallurgy and physical metallurgy etc.) ; b) Applied research on a continuing basis is very difficult because of the size limita tions ; c) Most of the Units lack technical staff and local facilities ; d) It is not possible to plan the research and technical staff as this part of the budget is not under the scientists' control ; e) The increase in industry positions for physicists, to which GNSM has greatly contributed, has depleted the Units in the more industrialized towns; f) Student enrolment is stable in physics, but graduate students tend to prefer other types of physics or to go directly into in dustry.
To try to overcome this, GNSM has pro posed a five-year plan which indicates ways out of the present situation, but... the bureaucratic viscosity makes it difficult to get a firm position out of the Govern ment.
However, we now have enough expe rience of the GNSM to conclude that such a structure is well adapted to start and sup port scientific and technical programmes requiring a very strong exchange between different locations, institutions and discipli nes. It is also successful in attaining very high productivities even in very difficult conditions. I suggest that a similar type of approach could be tried by developing countries, and could be programmed for specific fields in Europe, to counteract the problem periods associated with the fun ding and student enrolment crises ex pected in the near future.
